I ¥0AK RIDGE
National Laboratory

Status Report on
Nuclear Data Activities at
Oak Ridge National Laboratory

€

Michael Smith, Caroline Nesaraja, Murray Martin, Larry Zhang

USNDP 2019

ORNL is managed by UT-Battelle, LLC for the US Department of Energy

& U.S. DEPARTMENT OF

ENERGY




Members and Scope of chvn‘les

Members:

Michael Smith: Group Leoder for Experlmen’rol Astrophysics & Nucleor Data
- huclear astrophysics data, online software systems

Caroline Nesaraja: Research Staff Member - ENSDF evaluator
Murray Martin: Subcontractor - ENSDF evaluator and consultant
Larry Zhang : Student - nuclear astrophysics data

o Activities:
— Nuclear Structure Data ( ENSDF)
— Nuclear Astrophysics Data
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Nuclear Structure Data — Mass Chain Evoluoﬁgzns

22222

« ORNL responsibility: A=241-249 ~EEEEE T

Mass Chain  Current ENSDF Database (from NNDC website) NS

241 C.D. Nesaraja. NDS 130, 183 (2015) (Lit cut-off Sept, 2015)

242* Y. A. Akovali. NDS 96, 177 (2002) (Lit cut-off Sept., 2001)

243 C.D. Nesargja & E.A. McCutchan. (Lit cut-off Sept., 2013)
NDS 121, 695 (2014)

244 C.D. Nesaraja : NDS 146, 387 (2017) (Lit cut-off August, 2017)

245 E. Browne & J.K. Tuli. (Lit. cut-off June, 2010)
NDS 112,447 (2011)

246 E. Browne & J.K. Tuli. (Lit. cut-off Jan., 2011)
NDS 112,1833 (2011)

247 C. D. Nesaragja :NDS 125, 395 (2015)  (Lit. cut-off March, 2014)

248 M.J. Martin :NDS 122, 377 (2014) (Lit. cut-off Sept., 2014)

249 K. Abusaleem: NDS 112, 2129 (2011)  (Lit. cut-off Dec. 2010)

* Will be updated soon (under post-review stage) % 0AK RIDGE

National Laboratory



Nuclear Structure Data — Mass Chain Evoluoﬁgzns
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Nuclear Structure Data — Mass Chain Evaluations

« ENSDF Evaluations

Mass Chain Evaluator #Nuclides  Status

66 Nesaraja 13 Submitted

218 Martin/Trieste Group 218Ra/11 Complete

242 Martin 9 Post Review-In Progress ) )
Caroline Nesaraja 1.0 FTE

216 Nandi/Martin 11 Preliminary Version Murray Martin 0.15 FTE
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Nuclear Structure Data — Mass Chain Evaluoﬁgns

241Fm 242Fm 243Fm 244Fm

« ENSDF Evaluations

Mass Chain Evaluator #Nuclides  Status

66 Nesaraja 13 Submitted

218 Martin/Trieste Group 218Ra/11 Complete

242 Martin 9 Post Review-In Progress ) )
Caroline Nesaraja 1.0 FTE

216 Nandi/Martin 11 Preliminary Version Murray Martin 0.15 FTE

 ENSDF Reviews
C. Nesargja: A=98 - submitted Nov. 4

M. Martin: Paper on “Radius Parameter in Alpha Decay “
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« ENSDF Evaluations

Mass Chain Evaluator #Nuclides  Status

66 Nesaraja 13 Submitted

218 Martin/Trieste Group 218Ra/11 Complete

242 Martin 9 Post Review-In Progress ) )
Caroline Nesaraja 1.0 FTE

216 Nandi/Martin 11 Preliminary Version Murray Martin 0.15 FTE

« ENSDF Reviews

C. Nesargja: A=98 — submitted Nov. 4 Guidelines for Evaluators
with Appendices
M. Martin: Paper on “Radius Parameter in Alpha Decay “ M. J. Martin

Oak Ridge National Laboratory, Oak Ridge, Tennessee

October, 2019

» Guidelines for Evaluators: Murray Martin

e Future Work — next A-chain Evaluations & Reviews to be de’rermined%OAKRIDGE
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Nuclear Structure Data — Issue Resolution

e Resolution of Issue in A=137 Evaluation (submitted FY2018)

Nuclear Data Sheets for A=137%*

C.D. Nesaraja

Absmrace: Availible iafirmanion pertassng 1o the saclen stractire of gound and excted sties for all ksows sucled
with s mmbens A« 137 hve been compiled mnd evihued The aoged level mnd decry schemes, i well i
B dreaind wew propeies ad coufl P noe Juagresens Saed on expereneutal 4 we prrsend for these
mxbden When frre we menfornt A exgecind rabae Bom rbemmatos of e dear jroperne md o Beorety

Al caloukamons e nband Usexpecnd of Gucrepant experimental residns e ahe soted

Coutnll Dae:  All Mersture svadisble wp 0 Augont 31 018 hove borm conuderad  The NSR dstsbase (2014M00)
e mmde bl et ) o e premary wrce for e Wbbop gl

Gomersl Policien snd Ovganication of Matrisk  Sor the Jumury sne of S Mk Dot Sheets or bitp
wvw e Yl pe iy NDAPobiown pdf

l QORI

Determining normalization factor for
decay involving transient equilibrium

Resolution of a discrepancy in the y-ray t;ml\slun probability
Mo
from the beta decay of "Ce*

M.S. Basumia', 1T, Momrell’, M.S. Uddin®, A.S, Vovles™, C.D. Nesaraja’, LA, Bernstenn'
E Browne', M. Martin®, and S M. Qaim’

Nuclowr Scb.

Tandow Acvel

"Mt for Newrow o Meizin, INM-S Nk le

Sepe 11, 2019

During the evaluation of A=137, an issue to determine
the normalization factor for decay involving transient
equilibrium (137Ce € decay) was presented at the 2019
meeting of the NSDD Evaluators' network by C. Nesaraja

I 0w Riva It's a bit of a sticky wicket to determine the NR
Experiment: 1975He20 Evaluation: ENSDF Experiment: 2012To09
* Henry etal (1975) * Cument ENSOF database * Toerel & Krane (2012)

yand o ey Y
electron factor NR using actiity
EQuilbrum comecson factor * Authors used normakzation
* Msicc factor from ENSOF
* Bricc

* Al equiitrium, he total gofi+ * NR= 00168 (8)

Gecay from e ""Ce g3 (9 « NR* 0.0168 (8)

Br) 5 the total intensity of the

somenc 254
* In vansient equitrium

spectra

2SHNATT = 491 (15)

This issue led to measurements by S. Basunia et al.
to determine the absolute value of the 447g
relative to 254g

Refer to Shamsu's talk: Gamma-ray emission
probability in transient equilibrium: Cases of '1¥7sCe
and 89Y on Thursday morning on how this issue was
resolved!
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Nuclear Data Sheets for A=66*

Number of References: 366

Number of pages in manuscript: 364

Number of Nuclides: 13

Number of datasets including Adopfed: | A=66 statistics using Jun Chen’s Consistency Check Code

Number of lines in ENSDF text: 12486
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Nuclear Structure Data — Publications & Presentations

e Publications

— Phys.Rev. C 99, 045807 (2019)
S.N.Paneru, C.R.Brune, R.Giri, R.J.Livesay, U.Greife, J.C.Blackmon, D.W.Bardayan, K.A.Chipps,
B.Davids, D.S.Connolly, K.Y.Chae, A.E.Champagne, C.Deibel, K.L.Jones, M.S.Johnson, R.L.Koz
ub, Z.Ma, C.D.Nesaraja, S.D.Pain, F.Sarazin, J.F.Shriner, D.W.Stracener, M.§.Smith, J.S.Thomas,
D.W.Visser, C.Wrede, "s-wave scattering lengths for the 7Be + p system from an R-matrix
analysis”

— Phys.Rev. C 99, 041302 (2019); Erratum Phys.Rev. C 99, 069901 (2019)
B.Manning, G.Arbanas, J.A.Cizewski, R.L.Kozub, S.Ahn, JJM.Allmond, D.W.Bardayan, K.Y.Cha
e, K.A.Chipps, M.E.Howard, K.L.Jones, J.F.Liang, M.Matos, C.D.Nesaragja, F.M.Nunes, P.D.O'M
alley, S.D.Pain, W.A.Peters, S.T.Pittman, A.Ratkiewicz, K.T.Schmitt, D.Shapira, M.S.Smith, L.Titus,
“Informing direct neutron capture on tin isotopes near the N=82 shell closure”

e Presentations

— Center Report: Status Report of Nuclear Data Activities at Oak Ridge National Laboratory at
the 2019 meeting of the NSDD Evaluators’ network

— Technical Report: Determining normalization factor for decay involving transient equilibrium
at the 2019 meeting of the NSDD Evaluators’ network
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Nuclear Masses

nucl@Ernasses.o

€ 5 C (1 © NotSecure | nuclearmasses.org/contributions/contributions htmi

 nucldarnasses.org,.

welcome

masses

gallery

resources

Contributions

The following documents, models, and software tools have been

to

.org for di: to the nuclear

science community. Please contact us at coordinator@nuclearmasses.org if you would like to have your files listed here. If

you have questions on these files, please contact the authors.

Experimental Mass Datasets

unless otherwise noted, these datasets will be available in our software system with all the associated management and

visualization tools

Compilation of New Mass Measurements 12 (September 30, 2018): Balraj Singh, Liam Kroll [McMaster Univ.

Canada]

2017A134

2017Ha33

2016Ko45

Nuclide Level

P
p+d-3He
12C(6+)

160

18Ne
19Ne
21Na
22Mg

PRC 96, 044325

PRA 96, 060501

Nature Comms. 7, 10246

Half-Life

Energy (keV)

0

0
0
0
0
0
0

stable

stable
stable
1664.20 ms
17.274 s
22.422 s
3.8755 s

N.A. Althubiti et al.

S. Hamzeloui et

F. Kohler et al.

Spin-Parity

1/2+

0+
0+
0+
1/2+
3/2+
0+

TTEW ©nTrIes I Coe

T

"Spectroscopy of the long-lived excited

state in the neutron-deficient nuclides
195,197,199Po by precision mass measurements"

al.

"Precision mass ratio of 3Het+ to HD+"

"Isotope dependence of the Zeeman effect
in lithium-like calcium"

Measured Mass
Excess (keV)

~6777.985(2)
5493.42(4)
-3064.96357(3)
-4737.00(3)
5317.63(36)
1751.83(31)
-2184.71(21)
-400.10(22)

AME-2016 Mass
Excess (keV)

-4737.0013(1)
5317.6(4)
1752.05(16)
-2184.63(10)
-399.9(3)

Measured -
AME-2016

0.0013
-0.03

0.22
-0.08
-0.2

Reference

2017Hel4:
2017Ha33:
2017Hel4:
2017Hel4:
2017se09:
2017se09:
2017Se09:
2017Rel0:

Penning trap

ISOLTRAP at ISOLDE-CERN

Penning trap

Penning trap

PRL 119, 033001
PRA 96, 060501

PRL 119, 033001
PRL 119, 033001
JP-G 44, 074002
JP-G 44, 074002
JP-G 44, 074002
PRC 96, 052501

SHIPTRAP at GSI-HSD

McMaster Univ. Canada]
yh [McMaster Univ. Canada]
b, Michael Walters [McMaster Univ.

gh, Ervin [

b,_Michael Birch [McMaster Univ.

b, Michael Birch [McMaster Univ.

h, Babak Karamy [McMaster Univ.

Allison [ Univ.

icott Geraedts [McMaster Univ.

Bcott Geraedts [McMaster Univ,

)t Geraedts [McMaster Univ. Canada]

o nuclearmasses.org

— contributed mass measurement compilations from Balraj Singh —

13 sets since 2008, most recent was November 2019

%OAK RIDGE
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Nuclear Masses

. nuclarnasses.org.

2 ZELLE

€ 5 C (0 © NotSecure | nuclearmasses.org/cont

.nucléa

welcome

s 2 A,

gm,a,s'ées < OTg.

masses
gallery

resources

Contributions

The following documents, models, and software tools have been submitted to nuclearmasses.org for distribution to the nuclear
science community. Please contact us at coordinator@nuclearmasses.org if you would like to have your files listed here. If
you have questions on these files, please contact the authors.

Experimental Mass Datasets
unless otherwise noted, these datasets will be available in our software system with all the associated management and
visualization tools

Compilation of New Mass Measurements 12 (September 30, 2018): Balraj Singh, Liam Kroll [McMaster Univ.
Canada]

2017A134

2017Ha33

2016Ko45

Nuclide Level

PRC 96, 044325

PRA 96, 060501

Nature Comms. 7, 10246

Half-Life

Energy (keV)

p
p+d-3He
12Cc(6+)
160
18Ne
19Ne
21Na
22Mg

0

oo oooo

stable

stable
stable
1664.20 ms
17.274 s
22.422 s
3.8755 s

N.A. Althubiti et al.

S. Hamzeloui et al.

F. Kohler et al.

TTEW ©CIIesS Il TS IO CTOTLUNICICS

"Spectroscopy of the long-lived excited
state in the neutron-deficient nuclides
195,197,199Po by precision mass measurements"

Penning trap
"Precision mass ratio of 3He+ to HD+" Penning trap

"Isotope dependence of the Zeeman effect
in lithium-like calcium"

Penning trap

Spin-Parity Measured Mass AME-2016 Mass Measured - Reference
Excess (keV) Excess (keV) AME-2016

1/2+ -6777.985(2) 2017Hel4: PRL 119, 033001

5493.42(4) 2017Ha33: PRA 96, 060501
0+ -3064.96357(3) 2017Hel4: PRL 119, 033001
0+ -4737.00(3) -4737.0013(1) 0.0013 2017Hel4: PRL 119, 033001
0+ 5317.63(36) 5317.6(4) -0.03 2017Se09: JP-G 44, 074002
1/2+ 1751.83(31) 1752.05(16) 0.22 2017Se09: JP-G 44, 074002
3/2+ -2184.71(21) -2184.63(10) -0.08 2017Se09: JP-G 44, 074002
0+ -400.10(22) -399.9(3) -0.2 2017Rel0: PRC 96, 052501

o nuclearmasses.org

contributed mass measurement compilations from Balraj Singh —

13 sets since 2008, most recent was November 2019
evaluated masses from AMDC
theoretical mass predictions from 14 models

Nuclear Mass Toolkit with customized visualizations, comparisons

ISOLTRAP at ISOLDE-CERN

SHIPTRAP at GSI-HSD

FRDMS95

McMaster Univ. Canada]
gh [McMaster Univ. Canada]
b, Michael Walters [McMaster Univ.

gh, Ervin T [

b,_Michael Birch [McMaster Univ.

b, Michael Birch [McMaster Univ.

h, Babak Karamy [McMaster Univ.

Allison [ Univ.

icott Geraedts [McMaster Univ.

Scott Geraedts [McMaster Univ.

tt Geraedts [McMaster Univ. Canada)
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Nuclear Astrophysics Data

supernovae NeC 6286 — X-ray bursts

Experiments with fast, stopped,
and reaccelerated beams

Reaccelerator

400 kW
superconducting RF
linear accelerator

: = . neutron star |

~ Rare isotope
production area and

isotope harvesting

. ocus on Stellar Explosions

e Closely couple dafa activities to FRIB measurements

%OAK RIDGE
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Nuclear Astrophysics Data

NACRE Il rates

STARLIB rates

14C(a,g)180
14C(p,g)15N
14N(a,g)18F
15N(a,g)19F
150(a,g)19Ne
160(a,g)20Ne
160(p,g)17F
17F(p,g)18Ne
170(p,a) 14N
170(p,g)18F
18F(p,a)150
18F(p,a)150
18F(p,g)19Ne
180(a,g)22Ne
180(p,a)15N

25A1(p,g)265i
25Mg(p,g)26Al
26Al(p,g)27S5i
26Mg(p, g)27A1
26Si(p,q)27P
27Al(p,a)24Mg
27A1(p,g) 2851
27P(p,g)28S

27Si(p,q)28P
285i(p,g)29pP
29P(p,g)30S

295i(p,g)30P
30S(p,g)31Cl
30Si(p,g)31P
31Cl(p,g)32Ar

» Personnel:
Michael Smith — Staff 0.1 FTE
Larry Zhang — subcontractor/student 0.2 FTE

e Activities

- Improved determination oquncerfc:inﬁes

180(p,g) 19F

19Ne(p,g)20Na
20Ne(a, g)24Mg
20Ne(p,g)21Na
21Na(p,g)22Mg
21Ne(p,g)22Na
22Mg(p,g)23Al
22Na(p,g)23Mg
22Ne(p,g)23Na
23A1(p,q)24Si
23Mg(p,g)24Al
23Na(p,a)20Ne
23Na(p,g)24Mg
24Al(p,g)25Si
24Mg(a,g)28Si
24Mg(p,g)25A1

31P(p,a)28Si
31P(p,a)28Si
31P(p,g)32S

31S(p,g)32C1
32Cl(p,g)33Ar
325(p,g)33Cl
34Ar(p,g)35K
35Ar(p,g)36K
35C(p,a)32S
35Cl(p, g)36Ar
35K(p,g)36Ca
36Ar(p,g)37K
38Ar(p,g)39K
39Ca(p,g)40Sc
40Ca(p,g)41Sc

2H(p,g)3He
2H(d,g) 4He
2H(d,n)3He
2H(d,p)3H

2H(a,g)6Li
3H(d, n)4He
3H(a,g)7L1i
3He(d, p)4He

9Be(p,g)10B
9Be(p,d)8Be
9Be(p,a)6Li
9Be(a,n)12C
10B(p,g)11C
10B(p,a)7Be
11B(p,g)12C
11B(p,a)8Be

3He(t,2p)4He 11B(a,n) 14N

3He(a,g)7Be
6Li(p,q)7Be
6Li(p,a)3He

12C(p,g)13N
12C(a,g)160
13C(p,g) 14N

7Li(p,g)8Be( 13C(a,n)160

7Li(p,g)4He
7Li(a,g)11B
7Be(p,g)8B

7Be(a,g)11C

13N(p,g)140
14N(p,g)150
15N(p,g)160
15N(p,a)12C

NACRE II: an update of the NACRE compilation of
charged-particle-induced thermonuclear reaction rates for
nuclei with mass number A < 16

Y. Xu®!, K. Takahashi®?, S. Goriely®, M. Arnould®*

“Institut d’Astronomic et d’Astrophysique, Université Libre de Bruzelles, Belgium
tGsI fiir S

, Darmstadt, Germany

M. Ohta®¢, H. Utsunomiya®

©Hirao School of Management, Konan University, Kobe, Japan
4 Department of Physics, Konan University, Kobe, Japan

Abstract

An update of the NACRE compilation [Angulo et al., Nucl. Phys. A 656 (1999) 3] is
presented. This new compilation, referred to as NACRE II, reports thermonuclear reac-
tion rates for 34 charged-particle induced, two-body exoergic reactions on nuclides with
mass number A < 16, of which fifteen are particle-transfer reactions and the rest radia-
tive capture reactions. When compared with NACRE, NACRE II features in particular
(1) the addition to the experimental data collected in NACRE of those reported later,
preferentially in the major journals of the field by early 2013, and (2) the adoption of po-
tential models as the primary tool for extrapolation to very low energies of astrophysical
S-factors, with a systematic evaluation of uncertainties.

As in NACRE, the rates are presented in tabular form for temperatures in the
10° £ T < 10'° K range. Along with the ’adopted’ rates, their low and high limits
are provided. The new rates are available in electronic form as part of the Brussels
Library (BRUSLIB) of nuclear data. The NACRE II rates also supersede the pre-
vious NACRE rates in the Nuclear Network Generator (NETGEN) for astrophysics.
http://www.astro.ulb.ac.be/databases.html]

Keywords: thermonuclear reaction rates, nuclear astrophysics, potential model, dwba
101

- conversion of uncertainties for use in modeling codes

p
he4d

p
hed4
n

p
hed

p
he4
n
p
he4d
hed
n

Rate

n +nl5>nl6
nl5 ol6
nl5 f19
0l5 f16
015 nel9
016 o017
0le f17
016 ne20
0l7 f18
0l7 ne2l
0l8 019
018 f19
018 ne22
018 ne22
019 020
019 20

P

Uncertainty

1.0860
1.3333
1.0330
0.5000
2.3100
1.1050
1.0430
1.0600
1.0490
0.2000
1.0900
1.2100
1.1210
1.1210
0.5000
0.5000
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Nuclear Astrophysics Data

. OO
e e SIMULATION S
e o© (predictions)
(\O\(\ -+
C : ,
QO input a /
— £

— ‘) " output

output

« Monte Carlo Nucleosynthesis Calculations
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Nuclear Astrophysics Data

(predictions)

i

" output

input

oufh'é\qqq
w90
\\OF ©
S 22Na(p,y)23Mg Reaction

_ slope = (-3.54 = 0.026) 105
oo Negative correlation

—_
it
o

-
<
n

22Na Abundance out,

02 05 1 2 4
input Reaction Variation

« Monte Carlo Nucleosynthesis Calculations
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Nuclear Astrophysics Data

STARLIB rates

14C(a,g)180
14C(p,g)15N
14N(a,g)18F
15N(a,g)19F
150(a,g) 19Ne
160(a,g)20Ne
160(p,g)17F
17F(p,g)18Ne
170(p,a) 14N
170(p,g)18F
18F(p,a)150
18F(p,a)150
18F(p,g)19Ne
180(a,g)22Ne
180(p,a)15N

25A1(p,g)265i
25Mg(p,g)26Al
26Al(p,g)27S5i
26Mg(p, g)27A1
26Si(p,q)27P
27Al(p,a)24Mg
27A1(p,g) 2851
27P(p,g)28S

27Si(p,q)28P
285i(p,g)29pP
29P(p,g)30S

295i(p,g)30P
30S(p,g)31Cl
30Si(p,g)31P
31Cl(p,g)32Ar

» Personnel:
Michael Smith — Staff 0.1 FTE
Larry Zhang — subcontractor/student 0.2 FTE

e Activities

improved determination oquncerfc:inﬁes
conversion of uncertainties for use in modeling codes
processing data sets for use in astrophysical models '
assessing structure and reaction information for critical reactio ns

180(p,g) 19F

19Ne(p,g)20Na
20Ne(a, g)24Mg
20Ne(p,g)21Na
21Na(p,g)22Mg
21Ne(p,g)22Na
22Mg(p,g)23Al
22Na(p,g)23Mg
22Ne(p,g)23Na
23A1(p,q)24Si
23Mg(p,g)24Al
23Na(p,a)20Ne
23Na(p,g)24Mg
24Al(p,g)25Si
24Mg(a,g)28Si
24Mg(p,g)25A1

31P(p,a)28Si
31P(p,a)28Si
31P(p,g)32S

31S(p,g)32C1
32C(p,g)33Ar
325(p,g)33Cl
34Ar(p,g)35K
35Ar(p,g)36K
35C1(p,a)32S
35Cl(p, g)36Ar
35K(p,g)36Ca
36Ar(p,g)37K
38Ar(p,g)39K
39Ca(p,g)40Sc
40Ca(p,g)41Sc

NACRE Il rates

2H(p,g)3He 9Be(p,g)10B
2H(d,g)4He 9Be(p,d)8Be
2H(d,n)3He 9Be(p,a)6Li
2H(d,p)3H  9Be(a,n)12C
2H(a,g)6Li 1@B(p,g)11C
3H(d,n)4He 10B(p,a)7Be
3H(a,g)7Li 11B(p,g)12C

3He(d,p)4He 11B(p,a)8Be
3He(t,2p)4He 11B(a,n) 14N
3He(a,g)7Be 12C(p,g)13N
6Li(p,g)7Be 12C(a,g)160
6Li(p,a)3He 13C(p,g)14N
7Li(p,g)8Be( 13C(a,n)160
7Li(p,g)4He 13N(p,g)140
7Li(a,g)11B 14N(p,g)150
7Be(p,g)8B 15N(p,g)160
7Be(a,g)11C 15N(p,a)12C

NACRE II: an update of the NACRE compilation of
charged-particle-induced thermonuclear reaction rates for
nuclei with mass number A < 16

Y. Xu®!, K. Takahashi®?, S. Goriely®, M. Arnould®*

“Institut d’Astronomic et d’Astrophysique, Université Libre de Bruzelles, Belgium
bgsr fiir S , Darmstadt, Germany

M. Ohta®¢, H. Utsunomiya®

©Hirao School of Management, Konan University, Kobe, Japan
4 Department of Physics, Konan University, Kobe, Japan

Abstract

An update of the NACRE compilation [Angulo et al., Nucl. Phys. A 656 (1999) 3] is
presented. This new compilation, referred to as NACRE II, reports thermonuclear reac-
tion rates for 34 charged-particle induced, two-body exoergic reactions on nuclides with
mass number A < 16, of which fifteen are particle-transfer reactions and the rest radia-
tive capture reactions. When compared with NACRE, NACRE II features in particular
(1) the addition to the experimental data collected in NACRE of those reported later,
preferentially in the major journals of the field by early 2013, and (2) the adoption of po-
tential models as the primary tool for extrapolation to very low energies of astrophysical
S-factors, with a systematic evaluation of uncertainties.

As in NACRE, the rates are presented in tabular form for temperatures in the
10° £ T < 10'° K range. Along with the ’adopted’ rates, their low and high limits
are provided. The new rates are available in electronic form as part of the Brussels
Library (BRUSLIB) of nuclear data. The NACRE II rates also supersede the pre-
vious NACRE rates in the Nuclear Network Generator (NETGEN) for astrophysics.
[http://www.astro.ulb.ac.be/databases.html]

Keywords: thermonuclear reaction rates, nuclear astrophysics, potential model, dwba
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» Activities
improved determination of uncertainties

e Critical Issues
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- REACLIB community database needs updating — but no funding fo do this (needs /2 postdoc)
— Funding for ORNL effort in this area subcritical
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Nuclear Astrophysics Data — Uncertainties in REACLIB
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Nuclear Astrophysics Data — Uncertainties m REACLIB
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proposed a simple inclusion of parameterized multiplicative rate uncertainty factors in
the REACLIB database to enable UQ studies in astrophysics

provides a path forward for REACLIB to be used in UQ and other sophisticated studies

will require adjustments of code systems using REACLIB (e.g., nucastrodata.org tools)
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Growing the USNDP Effort

o Strongly suggest brainstorming session at USNDP Meeting to grow effort

« Suggest bold proposal to expand effort at DOE NP Budget Briefing
— double effort in 10 years by 2030
— recruit & frain new generation of evaluators
— raise profile of data program within DOE NP activities
— outreach to RHIC, JLAB, EIC
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